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(57) A bi-directional clutch comprises an outer ring, 
an inner ring and a roller. The roller is retained by a re- 
tainer and is positioned between the outer ring and the 



inner ring. The outer ring has a cam surface, so that the 
roller fonns a wedge that contacts the outer ring and the 
inner ring. 
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Description 

Background of the Invention 
Field of tlie Invention 

[0001 ] The present Invention relates to a bi-directional 
dutch. 

Description of the related art 

[0002] A conventional bi-directional clutch has a 
structure as shown in FIG. 7, which shows a sectional 
view of the essential portion of the clutch. A bi-direction- 
al clutch 51 is constituted so that a gourd-shaped sprag 
55 is disposed within a retainer 54 between an outer ring 
52 and an inner ring 53 and is biased by a spring plate 
56. When the outer ring 52 rotates in a normal direction 
indicated by an arrow a in FIG. 7, the retainer 54 rotates 
in a reverse direction relative to the outer ring, so that 
the sprag 55 is tilted toward tlie rotational direction of 
the outer ring 52. Therefore, an upper surface and a low- 
er surface of the sprag 55 contact with the outer ring 52 
and the Inner ring 53, respectively, so as to fomri a 
wedge. As a result, the inner ring 53 rotates idle in a 
direction indicated by an arrow b, which is the same di- 
rection as the rotational direction of the outer ring 52. 
[0003] On the other hand, the clutch is constituted so 
that the sprag 55 is tilted to the reverse direction, when 
the outer ring 52 is rotated in the reverse direction as 
shown in FIG. 8. As a result, the inner ring 53 rotates 
idle in the same direction as that of the outer ring 52, or 
the direction indicated by the arrow b. It shouid be noted 
that the inner ring 53 may be loclced in rotational direc- 
tions Indicated by arrows c in FIG. 7 and FIG. 8. 
[0004] In the conventional bi-directional clutch 51 em- 
ploying the sprag 55, when the sprag 55 is abruptly tilted 
by the application of an excessive torque, the height of 
the sprag 55 may be abruptly reduced, so that a roll- 
over (an excessive tilting) phenomenon occurs. As a re- 
sult, when an excessive torque is loaded, a problem may 
be caused that the rotational force of the outer ring 52 
cannot be properly transmitted to the inner ring 53, or 
that the transmission of rotation between the outer ring 
52 and the inner ring 53 cannot be properly interrupted. 

Summary of the Invention 

[0005] The present invention has been contemplated 
in consideration of the above problems. 
[0008] It is an object of the present invention to pro- 
vide a bi-directional clutch, which does not cause a roll- 
over phenomenon 

[0007] According to the present invention, a bi-direc- 
tional clutch comprises an outer ring, an inner ring and 
a roller. The roller is retained by a retainer and is posi- 
tioned between the outer ring and the inner ring. The 
outer ring has a cam surface, so that the roller fomis a 



wedge that contacts the outer ring and the inner ring. 
Therefore, the inner ring can be rotated In the same di- 
rection as the outer ring. The roller does not cause a 
roll-over phenomenon that may be caused by the con- 
s yentional clutch Incorporating sprags. Therefore, the ro- 
tational force of the outer ring can be property transmit- 
ted to the inner ring, or the transmission of power be- 
tween the outer ring and the inner ring can be properly 
interrupted. 

10 [0008] Preferably, the cam surface includes a first 
cam surface for a nonmal rotation and a second surface 
for a reverse rotation. Therefore, when the outer ring ro- 
tates in either the normal direction or the reverse direc- 
tion, the roller can form a wedge so as to rotate the inner 

15 ling in the same direction as the outer ring. 

[0009] Preferably, the bi-directional clutch further In- 
cludes a stopper surface at one end of the cam surface. 
The roller contacts the stopper surface when a load 
torque exceeds a set load torque, so that the stopper 

20 surface functions as a torque limiter. Therefore, when a 
large load is applied, the roller contacts the stopper sur- 
face, so that a strut angle increases to cause a slip. As 
a result, an excessive load can be favorably prevented. 

25 Brief Description of the Drawings 

[001 0] The present invention will be described below 
with reference to the appended drawings, wherein: 

30 FIG. 1 is a sectional view of a sub-power transmis- 
sion path of a continuously variable transmission in- 
corporating a bi-directional clutch according to a 
preferred embodiment of the present invention; 
FIG. 2 is an enlarged section view of the bi-direc- 

35 tional clutch; 

FIG. 3 is an Illustrative sectional view of the bi-di- 
rectionat clutch and showing the operation when an 
outer ring rotates in a normal direction; 
FIG. 4 is an illustrative sectional view of the bi-dl- 

40 rectional clutch and showing the operation when the 
outer ring rotates in a reverse direction; 
FIG. 5 is a schematic sectional view of a roller and 
showing an engaging state of the roller when a 
small load is applied to the bi-directional clutch; 

45 FIG. 6 is a schematic sectional view of the roller and 
showing a contacting state of the roller with a stop- 
per surface when a large load is applied; 
FIG. 7 is an illustrative sectional view of a conven- 
tional bi-directional clutch having sprags and show- 

50 ing the state when rotating in a nonnai direction ; and 
FIG. 8 is an illustrative sectional view of the conven- 
tional bi-directional clutch and showing the state 
when rotating in the reverse direction. 

55 Description of a Preferred Embodiment 

[001 1 ] An embodiment of the present invention will be 
described below with reference to the appended draw- 
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Ings. 

[0012] In this embodiment, a bi-directional clutch 2 is 
provided within a sub-power transmission path 1 of a 
continuously variable transmission shown In FIG. 1 . The 
bi-directional clutch 2 has a structure as shown In a sec- 
tional view in FIG. 2 and comprises an outer ring 3 with 
an Input gear, an inner ring 4 with an output gear, and a 
plurality of rollers 8 which are retained by a retainer 6 
and are positioned between the outer ring 3 and the in- 
ner ring 4. A friction plate 9 is disposed on the outer side 
and is biased by a spring 1 0 so as to be pressed against 
the retainer 6. 

[001 3] FIG. 3 shows a sectional view of the essential 
portion of the bl-dlrectlonal clutch when the outer ring 3 
rotates in a nomrial direction. As shown in FIG. 3, when 
the outer ring 3 is rotated in a direction indicated by an 
arrow a by the rotational force transmitted from an en- 
gine (not shown), the retainer 6 rotates relative to the 
outer ring 3 in the opposite direction, because the rota- 
tion of the retainer 6 is prevented by the friction plate 9. 
Therefore, each of the rollers 8, which rollers are re- 
tained within the retainer 6 by spring plates 7, contacts 
a right side cam surface 11b that is fomied by a part of 
a recess fomied in an Inner peripheral surface of the 
outer ring 3 as shown in FIG. 3. 
[0014] The right side cam surface 1 1 b is Inclined, so 
that it is symmetrical with a left side inclined cam surface 
11 a of the recess. Thus, the left and right side cam sur- 
faces 11a and 11b together fomi an inverted V-shaped 
cam surface. The roller 8 that contacts the right side cam 
surface lib may be moved downward so as to contact 
the outer peripheral surface of the inner ring 4. As a re- 
sult, the roller 8 fomns a wedge between the outer ring 
3 and the inner ring 4, so that the inner ring 4 rotates 
idle In a direction indicated by an an-ow b In the same 
direction as the rotational direction a of the outer ring 3. 
It should be noted that the Inner ring 4 is locked In a 
direction indicated by an an^w c. 
[0015] A part of the recess at the left side end of the 
left side cam surface 11a fonns a stopper surface 12a 
with a large Inclined angle. Similarly, a part of the recess 
at the right side end of the right side cam surface 11a 
forms a stopper surface 12b with a large inclined angle. 
[0016] When the outer ring 3 rotates In a reverse di- 
rection as shown in FIG. 4, the retainers rotates relative 
to the outer ring 3 in the opposite direction. Then, the 
roller 8 contacts the left side cam surface 11a so as to 
form a wedge between the outer ring 3 and the inner 
ring 4. Therefore, the inner ring 4 can rotate idle together 
with the outer ring 3 in the direction b or the reverse 
direction. Thus, the rotation of the outer ring 3 can be 
properly transmitted to the inner ring 4 even when the 
outer ring 3 rotates in the reverse direction. 
[001 7] Preferably, the rollers 8 have a cylindrical con- 
figuration, 80 that a roll-over phenomenon may not oc- 
cur as is caused when the conventional sprags are in- 
corporated. More specifically, the height of the roller 
may not be reduced by an excessive tilting phenomenon 



as in the case of the sprags. Thus, a roli-over phenom- 
enon does not occur. Therefore, when the outer ring 3 
rotates in either the nomial direction or the reverse di- 
rection, the power can be properly transmitted to the in- 
« ner ring 4 or the transmission of power between the out- 
er ring 3 and the inner ring 4 can be property interrupted. 
[0018] As shown in a schematic view of FIG. 5, when 
the outer ring 3 rotates in the reverse direction with a 
small load torque, a strut angle a is small. In this state. 
10 the power of the outer ring 3 can be property transmitted 
to the inner ring 4, so that the Inner ring 4 rotates in the 
same direction as the outer ring 3. 
[0019] When the outer ring 3 rotates with a large load 
torque, the roller 8 contacts the stopper surface 12a, so 
IS that the strut angle a increases as shown in FIG. 6. This 
may produce the inequality of tan a > ji ( ji : friction fac- 
tor) that may result in a slip. Therefore, the transmission 
of an excessive load can be favorably prevented. That 
is to say, the stopper surface 12a can operate as a 
^0 torque limlter to prevent an excessive load. 

[0020] Similarty, when the outer ring 3 rotates in the 
nomiai direction with a large load torque, the roller 8 
contacts the stopper surface 12b, so that a torque lim- 
iting function can be exerted. 
25 [0021] Although the above prefen-ed embodiment has 
been described in connection with a bi-directional clutch 
provided withlnasub-powertransmisslon path of acon- 
tlnuously variable transmission, the bi-directional clutch 
of this embodiment is also applicable to the other ma- 
30 chines and devices which require transmission and in- 
terception of power to both of nomiai and reverse rota- 
tional directions. 

[0022] The invention is not limited to the embodiment 
depicted and described. Rather, the scope of the inven- 
ts tlon is defined by the appended claim. 



Claims 



40 



1 . A bi-directional clutch comprising an outer ring, an 
inner ring, and a roller, said roller being retained by 
a retainer and positioned between said outer ring 
and said inner ring, and said outer ring having a cam 
surface, so that said roller forms a wedge that con- 

^ tacts said outer ring and said Inner ring. 

2. A bi-directional clutch of claim 1 , wherein said cam 
surface includes a first cam surface for a normal ro- 
tation and a second surface for a reverse rotation 

50 

3. A bi-directional clutch of claim 1 or 2 further includ- 
ing a stopper surface at one end of said cam sur- 
face, said roller contacting said stopper surface 
when a load torque exceeds a set load torque, so 

^ that said stopper surface functions as a torque lim- 
lter. 
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